Synergistic down-regulation of signal transduction and cytotoxicity by tiazofurin and quercetin in human ovarian carcinoma cells.
Ovarian carcinoma is one of the most common causes of cancer death in women. Tiazofurin, a C-nucleoside, arrests the cell cycle at S phase and reduces the activities of PI (phosphatidylinositol) utilizing enzymes in signal transduction by depleting cellular GTP concentration. Quercetin (QN), a flavonoid, attacks the cell cycle at the G1 and S phase boundary and mainly inhibits PI kinase (1-phosphatidylinositol 4-kinase, EC 2.7.1.67) activity in the signal transduction pathway. Because tiazofurin and QN attack different biochemical targets and arrest different phases of the cell cycle, we tested the hypothesis that the two drugs might be synergistic against human carcinoma cells. In human ovarian carcinoma OVCAR-5 cells in growth inhibition assay, the IC50s (drug concentration that inhibits 50% of cell proliferation) for tiazofurin and QN were (mean +/- SE) 13 +/- 1.2 and 66 +/- 3.0 microM; in clonogenic assays they were 6 +/- 0.5 and 15 +/- 1.2 microM, respectively. When tiazofurin was added to cells followed 12 h later by QN, synergism was observed in both growth inhibition and clonogenic assays. The combination also yielded synergistic reduction of IP3 (inositol 1,4,5-trisphosphate) concentration in the cells which may explain, at least in part, the synergistic action of tiazofurin and QN in OVCAR-5 cells. The protocols yielding synergism may have implications in the clinical treatment of human ovarian carcinoma.